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Government thereby incurs no responsitility, ncr any
cbligation whatscever; and the fact tha* the Govern-
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supplied the seid drawings, specifications, or other
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other person or corporaticn, or conveying any rights
or permigsior to manufacture, use or sell any
patented invertion that may in any way be related
thereto.
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United Svates Patent Office Secrecy Order

NOTICE

The Aerojet-General Corporation bas filed patent applicauons in the US. Pawent Ofhice to
cover invenuons disclosed in this publicauon, and the Commissioner of Patents has issued a secrecy
order thereon.

Compliance with the provisions of this secrecy order requires that those who receive a
disclosure of the secret subject marter be informed of the existence of the secrecy order end of
the penalties for the violation thereof.

The recipient of this report is accordingly advised that this publication includes information
which is pow under a secrecy order. It is requested that he notify all persons who will have access
w this material of the secrecy order. .

Each secrecy order provides that any person who has received a disciosure of the subject
mateer covered by the secrecy order is

"in nowise to publish or disciose the invention or aoy material information
with respect thereto, including hitherto unpublished details of the subject
matter of said application, in any way (o any petson pot cognizant of the
inventdon prior to the date of the order, including any employee of the prin-
cipals, but to keep the same secret except by writteo permussion first obraioed
of the Commissioner of Patents.” )

Although the original secrecy order forbids disclosure of the materizl to persons not cognizant
of the invention prior to the date of the order, a supplemental permit actached o each order does
permit such disclosure to: .

) “{a) Any ofbicer or employee of any deparanent, independent agency, ot bureau
of the Goverament of the United Stares.

“(b) Any persoo designated specifically by the head of any department, inde-
pendent agency or bureau of the Governmeat of the United Swtes, or by
his duly authorized subotdinate, as a proper individuai to receive the
disclosure of the above indicated application for use in the prosecution
of the war.

“The principais under the secrecy are further authorized to disclose the
subject macier of this appiication 10 the minimum necessary number of pessons
of koowo loyalty and discretion, employed by or working with the prinapals
or their licensees und whose duues iovolve cooperation in the development,
maoufacture ot use of the subject marrer by or for the Governmeot of the
Uniced States. brovided such persons are advised of the issuance of the secrecy
otder.”

No other disclosures are suthorized, without written permission from the Commissioner of
Patents. Public Law No, 239, 77th Congress, provides that whoever shall “willfully publish or
disclose or authorize or cgzuse to be published or disclosed such invention, or any maieria;
information with respect thereto,” which is under a secrecy order, “shall, upon coaviction, be
fined oot more than $10,000 or imptisoned for not more than rwo years or both.” lo addition.
Public Law No. 700, 76th Congress, provides that the invention in a patent may be held aban
doned, if it be estabiished that there has been a disclosure wn violation of the secrecy order.

It must be understood thar the requiremenws of the secrecy order of the Commissioner of
Patents are in addition © the ususl security regulauions which sre in force with res to
activities of the Aerojet-General Corporation. The usual security regulations must sull be observed
potwithstanding anything set forth 10 the secrecy order of the Commussioner of Patents.
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Report No. Q10235-Cl-3

I. TECHNICAL DISCUSSICN

A. REACTICONS OF DIFLUORAMIE

The reaction of methallylacetone with difluoramine in sulfuric acid
gave 2,5,5-trimethyl-2-(difuoramino tetrahydrofuran, identical to the product

previously prepared from S-methyl-S-nitro-2-hexanone.

Some additlioral examples of the Michael addition of difluoramine were
examired. Wherzas it hed previously been observed that methyl acrylate gave
méthyl p~difluoranino-propionete, methyl methacrylate did not react. Styrene,
acrylamide and { -methyl-l-butenc-3-yne deccrposed under the reaction conditions.

The expected gem-difluoranines were prepared from 3-methyl-Z-pentcnore,

n-ceptaldebyde and 2, T-octaredione.

The reactlion of ethoxyacetylere with diflucramire gave a nmixture of
N7 compounds spparently including CHZ2=C(NF2)OC2H5 and FCH2-C=RF(OC2H5). ~he
addition of difluoramine +o dlcyclokhexylcarbodiimide aprears to have given o
moncadduct. The reactio: of cyclobutanone with difluorsmine in sulfuric acid
gave e product vhich analyzed as a fluorimino compcund. Several new NF compounds
vere formed frem the reaction of t-butyl hydroperoxide with difluoremine. Work

is being continued to 1dentify the products of these reactions.
B, FLUCRINATION STUDIES

The acueous fluerination of diethyl methylenedicarbemate gave a “rece
of bis(diflucraminro methane as well as diethyl N, H'-difluorcmethylenedicarbarste,
ethyl diflucramincmethylicarbamate (or its isomer, ethyl N, N'-diflucraminccartamate)
and ethyl N-diflucraminomethyl-N-fluoracarbamate.
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Tre fluorinaticn of diethyl ethylenedicarbamate gave diethyl I, N'-
difluorcethylensdicarbamate, ard ethyl g-diflucraminoethylfluorocarbamate, as

well 2s & tirace of 1,2-bis(difluorarine Jethane.

The fluorination of methylenedlacetamicde and methylenediformamide
aave low yields of bis(difluoremino Jmethane.

The fluorinetion of allylurea resulted in g C-N bond cleavege, with
the formation of K, ¥-difluorourea. The flucrinaticn c¢f cyancguanidine also gave

gome [, N-difluorcurea.

The material having & low boiling point feound in the fluorination of

arylureas was shown to be trichlorofluoromethare.

I RECOMMENTATIONS AND FUTURE PIANS

Ao RFACTIONS OF DIFLUCRAMINE

The immeclete empbasis in this area will be placed on the identifi-
ceticn of the product obtained from ethoxyecetylene, t-butyl hydropcroxide, and
dieyclohexylearuodiimide. These investigations might ultimately give compounds
with three NF, groups or e carbon, -ONF,, cczpounds, and tetrakis(difivoramino )-
methane respectively. The Investigeticn of ihe eifect of structural features
~n the reacticrns cf carbornyl end acetylenic compcunds with diflvuoramine will

aiso be continued.
3. FLJUORINATICI: SCUDIES

The study of the fluorination of polyfunctioral urees and carbamaics
will be continued with the objective of preparing ccmpounds with high K-F centent.
In addition, the reactions of N-fluorocarbamates will be studied. Thus, the
acidic KH of K-fluoroccrbamates might react with carbonyl compounds in a reacticn
similar tc that of ENFE. The hydrolysis of L-fluorccarbemates could yield
flucramine or the alkyl derivatives. The former could he used for the prevcration

of flucrimines from carbcnyl corpourds,
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